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AUTHOR.; ;£ACH CiRClifT Vjas A£S£HBi.E& AnD 
JmsTEt) -flV THt AtJTKQR As TKt Bcok UA5 
D^uELOp'fiO. AP-TElt THE SQOK W/^S CDMPt£r£.bj 
n<:E Au-moji fteASSCMBLfiD EACH CIRCUIT rO 
Ci*£CX Fofl ERRORS. u;H'L£ ft£ASt>NJ AEi-E CARfc 
liAi'fiS £XEfcllSED i^J THE PREPAHAtjoW OF 'm\S I- 
^obfc, yftftrAlfOMS CAMPaNj£^JT 'HJi-eftANJCeS ' 

-lArUD doMSTdUCTmAJ METHODS Mvly Cj^LJr£ T>ff 
-paSuLTS You OS,TPil/^ TD EUpfEA PAOM THfiSE 
i£JU£M Wtae, THEftEf^flE TH£ AuTHoR AwD 
RADjo SKAck AS5t/Ml N£) P-ESPowSffi/iL/ry fOR 

SuITABI'-ITV <>f^ THtS eOi^fc'S CowtEjuT^. 
FfiA^-AMLV. APPi-JCAT/OAJ. SrWCE w£ i4AueLM3_ 
CCiWlMiL 0\f^R THfc USE To WhjCH Tk£ '. 1_ 
ItJFoRHATrOM iki -mis SOOfc 1$ ftJT, U"E 

. .JftfiSiJt-Tl/^tS F-fiOM ITS USE- OP COUftSfe IT 
_ilSi VOUR ft£4Pow5lB^i.^TV TO D£T£ftMlw£ /F= 
_jCOhn£RCiAi- use, 5^Al£ oR M4^JtJ^ACTVA£ 
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4. . [C^USTUK CiRXUjIT DfiSliiAJ , TECHWt CAL ADV IC£ , 
iTR0t)fiL£3HooTr/0*S ACiy fC£ , ETC.) . \f You 
jWlSK TO i^EARM HoR£ Agt^t^T £i.£ C TP-*frJICS ^ 
_}S££ OTHEfl Boots -mfS SfiftfES AnD 

ifitf CTfiOMJC ^ Ai-^Oj ft£AD MA<i/Z/Aj£S U kE 
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LED ifJTERPACa 
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^AAG^J£T PosiT?OftJ 0Et£CT6JL 
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rJTKE RRSTmGNETS" ' ^" 

..AS FAR BACK AS 800 B.C, , TH£ GReSKS^^ 
. iUJROT£ ABOOT THE STRAN6£ PROPERTIES Off i 
DARK GRAV OR BLACK MImERALTHAT CAM' 

- Attract amd wold e^ts of^ irom .this ; 

_^AlNEftAL IS THE JROW 0>t(D£ C^FC j Oi^) frJO\U 
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KlfkTuRFSL MAfiWETS Api£_ CALl£I) LoDESTOKES- 
Tt^lS NAn^£ CCiN^tS FROM. " LSADiM-S. ST^WE-," 1 
,_iAJH^CK REFERS TO THE FAcT TH£ SAmG SJD£ I 
OF A LObESTOwE. SuSPEKlDtP FROM A StRLMG \ 

ALUoAVS Poimts mortk, tkis DiscouaRV- 1-1 

LEC> TO TKE iML'EMr/OW OP TH£ CDMPA.S^-!- 

TME FiRvr WIDESPREAD APPCICAT/ow FoR 

NATURAL wa6w£ts, t>^e Compass oave . 

SAILORS AMD £xPCOft£e.S A VITALLY 
JMPQPLTANT WAVISAT.'OMAL TOOL- 

ThER£ ARE AT LEAST TVJO StoRiES ASAuT 
TW£ oft\G{M OP THE. WORD " MA^SWET,'' . 
AccoRGlfslG TO T>1£ ROWAW LuRlTE.^ LuCReTtU 
TW& woRb COMES FROM MA*£/o£SJA ^ THE 
GREEK. PROV) WCE UjMER£ LOD£STO/J£S 

UJERE FdujoD. PLJfOV TH£ £LD£ft^ WROT£ 
THAT TKE NAkE came FRom, MA6WEs , A 



SHEPHERD. THE MAILS lisl WiS SHoES Ak]D THE 
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^ AGNETIC POLES 

I FROM. A STP,m*J, OMe Ewt WILL Et/EMTUAtcy. _[_ 

MDR^TIA PoLt, THfi- EAiD OF THE 7>UT-^ 
, POJNTS SCiUT^ It THt SOUTH Poi-E- 
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THEJM^p4,A . , ^ , , ^ 

IS fyoT A W^SMEf. THE EaRtM*£ CORE iS ^ 
8ELi£v£D TO g£ MCLTEM mETAL, THAT IS _ 
MUCH TOO HOT TD B£ K4<SM£TfC. THE 

MOST Popular theoRV i s that e.ARTH*s 
magmetic field *s cAuseo £v &i.ecm(cAc 

CURRENTS GfNERATflDi SV; R0TAT/_6>L Of THi£ 
UflWiD , CoR& ' ' I I I I ^ I ■ 
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tAe -fWcfe" I oFr "teAPtTlH'isI r^^wiT iC : f=^.e^^ 

AS ABOUT 0.3 GAUS5 '^jEAft TWE eoUATiifi 
AtOCj AgOOT 0.7 ^AgS5 WEAR TK£ Po£-£S-l- ^ 
TBOOGH V£RV WEAK, TWt FtELQ (S . fiA^L/iV 

.D£T£CT£t> By A C.CM^PASS,:.__r..[__ ! J 1 -Li 
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^ pOLES Do MOT NAATCH TH£ GEO^ftAPrtlC POi.£ S , 

, jOF CAMAOA'S WuDSOW EAV. TW£ SDt/THfiftW MO , 
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GATlOW OP VAP40(JS 



4:M^gmetic bacteria. tt: 
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L»Kj il*ns ftichAmi elackmore. noticed tk/At some 

-BACteBiA FlUJM TMt MljODV 60TTQMS At^RS>r^£S 
A^WA-^S W^GftATE TO 0M£ SlO£ 0*= A Of 

-TH^ gACTj^RlA SWAM. TOixiAfi-h rK£ SDu7H'5£e<r. 
.1^S3 PoL£ AtJD AwJAV ftOK 1H£ WO RTH - S££ ta N)^ 
.Pott. LAtE£ IT luAS DLSCoV£R.e:D TMAT ^-WfiWETli. 
iBAcr£RlA f\L\GhJ TH£AAS£Li/e.S LAJlTM A iWV<£/0£rriL; 
P^EU> e^EM U>H£M TVt£Y AP.£ 0£AD. MORt THAaJ,. 
,A DOZEM ^iwDS OF MA<SAJ£riC EACr£R.«A Mo't ; 
i££rJ DiSCoveft£E>. MO&T L|y£ . MuD OR S/i-T . ... 

.UfJOEK 60DJES Of WATER ^ AMD S0M£ i^lL/S Wl..!.. 
.\.SdiL. TW£V AR£ collects V£^,Y K^JOW^J ASl-' 



|_ ^GM£TQrftXia &ACT£R\A . THEY WCCuOt ' A 
,9TB.^rO<S Of MICROSCOPIC ^JcA^S^;£TS CAcL£b 
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SPiaERE. Suj^M. NoRtM . THOSt N THE SoUTHEftKi 
We.MnPrt£fi£-. ^-^DUTH, THOSE WEaA THfe, 
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.^thEm Away Prom ow£ ftMOTHCR, do mot 

..SLIDE OME MA<SM£T A^AJMST fii/^DViEfi 
^EPAftATE. TH£^^ Ai; THIS MffiWT SH^^Ji^'iY 
0EMA6M£TIZ£ DkJE. OR BoTH WAGwET^ 
TRYTO.k:££P SEPARAT£[>. MCS^^TS ■ 
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SJLAWWl^>^S SACK "TDGeWtR j _| 

Avoid PLACiMti A A^^ET WEAR J 
M^tSiOET^C Fl£LD FROM A MoTD.ft . 

ly. A "kE£Pe£^' OP ^-oiSTj.tRi^ Ji^iLLUi^ 
1 ,Trt£ LiF£ OF A MA<iM|£.T, I _ ' ' ' ! ' 
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[_..niR.OM N£EDLE_ OR POfMT£ft FR££. TO ftoTArS. 

|JTS£"^P ALOWS -mt EAfiTH'5 MAGNETIC ;^/£tD- 

..|_.SO>-V£ mSTORlAfJS S£Ll£kj£ "mE. F'Rsr COMPAS5. 

(WAS A COOESTOmE atop A ^KAi.L Pi££.E OP 

.i\WDOD CL0ATiw6 InJ A fiOWi_ OF UfATEft.. 
iTKl£D -miS Sy PtACiMS A ^-0D£9Tt)^lE A 

...^AlftTE-R iNi A PLft^Tic Box. But THtS "COMPASS' 
UJOftKS.OMU LJKfcM THE. wATER. IS &Tt^_L. IT 

WIfiKT looftvc ohj i-A*JD . But tT UJoOCD mot 
looftw. wEt-L IM A Boat, the First PRAcTia 

jCOMPftSseS ARE SEi-lEVED TO HA\/£ E^EM 
I _KW&fOeTi2ED MEEDlES IK3 SE RT£D CRDSSwAVS 
y_iTH*LOi;SK A PLOATI^J^S ftEED OR SPUMTtfi- , 

E MEEDlE was MA(SWETfZ£D-6y.SrRpiEj*p6 
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, . KJEE&LE A6AINST A i-ODESTOwE. S/jUC£ 
I : -mt W£eOi£ ATTRACTED IROAJ f'U/^aSj 
_;_ It. was MA&METjZ£D^ X USED PUERS "^O 

R)|1C£ T>+& ki£EDi-£ TUf^OCf^ A yoO^D TDCTMPlCt. 
CAUTfO^i : US£ CA^?.E TD AVOID eR£AK<M G TH£ 
*jEEDi-E OR PRESSJisJcS IT tKiTO A Ff^oG£/? f . 
ji^'Hew FLOATED OW wATE£, "mt ME£D;.E AMD 

OtHPKK ARRAMG£Me^>T \^iLU SLOWjLV ROTATt 
WTJL THE f^BBOt-E P'OI^JrS JOOftTH AajO-SoUTH _ 
[AmO THE TOOTHP/CK £A^T AfsfD WESX- -J^ -J.. ■ .! 
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CAM' BtloseCi -TO MAP A MA£*JET^.i 
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Aki Electrical cuB.R£mt FLowiws THRouc^j a... 
, . LdoP-OE w(Re. CREATES A MASW£tl.C . RtCD , THE- _ 

._l -!._W£Ak., Field; op a simsle .looP crtu Bt GREAxLt. 

1 lt4c.R£AS£D ey WlmOIWS a CO/C op i.DOR, 




KC 



fcCn\ CaBciut 2t2S I/O) ^ 







1 I 


I' ■ ■ J- 

ri U-r-.— ri- 













JlP-A^^S. COATED MA<Sm£t ,UUR£- 



iUSGRt ^TEfiL |fJSi&£ THif C0;£^ flhiD COjOMEct a 
i_i_PLAn£ DR. f(^J£ SRiT SAuD ?Ae£fi, TD l^-tMOl/E. 
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' .iCAN CO/^TROL.A ft££AV, 



V£(1TJCAL PiKiTioM. Allow 4WAiiL_ 
l_LfrO TDuCH SuKFAC£ SELoi/J I 1 

: ^4_CfilL. WJH£N CuRREMT 15 . . 

■J J _ APPLIED TD T>^£ CDfL, T>1£ KlAtL^. 
,-L-.l- UJiCL EE RAP^DLV PUU_£.D UP ,j. 
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EJ^^COVBEEO -rut &FFE.CT TWAT &EARS HfS wAMG. 
_}^;;.LL POUKiD THAT A STROMAS MAS^jETIG PJELD 
-CAUSED ft yOLTA6£ TO ApP£AR. ACROSS A 
jrHlW PftW OF THROUGH LUMICM AM 

-JElECTRJCAL CuRR£MT PU3UJIM(S. TMIS 

.(yoLTftise IS cALLet> tm£ hall i/dt-rA<5e., 

JfT IS PROPORTIOWAL TO; TH^ ftAAr,i.iC"rjj^ CrC/ H , 
_ friKeS THt Cuft-RENT-i - 
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:Rom BATTERS Bl to' A ::AFE l/AOJE. TOO . ,^ 

t-iUCK . CURREmT LojLL- Ok/Efif^eAT And DAMAiiE: I 



'W CONDUCTOR,! 



frtfE HALL Ef^FECT OCc'uflLS 

A^JD S£.MYCCiAjO(JCToR:i. TWE WALL l/iJLTAtr>£ i_ 
PlUJDU^ECl BY CDudUCTORS tS MUCH TOO . 
- . SwALL POR PRACTICAL A PPt-lC AT/O MS^ JTHEJ. 
HALL UC^LTAOE fS MUCH HISHEA , f/U ' M 

SE/^lico/JOu CTDR^i- cSA^-^.lu^4 aRSEmidE /W£L - 

OTHER. 'SEMKOfJDljCTORS PRd D^E THL MOST_ 
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